INTRODUCTION {#sec1-1}
============

Childhood obesity is a world-wide health problem, not limited to the developed countries.\[[@ref1][@ref2][@ref3][@ref4]\] Childhood obesity is associated with adverse health effects and many overweight children tend to grow into obese adults.\[[@ref5][@ref6][@ref7]\] Development of childhood obesity interventions is, thus, an international health priority.\[[@ref2]\] Obesity and overweight are among the main public health problems in Iran, too.\[[@ref8][@ref9]\] The prevalence of overweight or obesity among Iranian men and women has been reported to be high as 42.8% and 57%, respectively;\[[@ref8]\] the corresponding proportions for Iranian school-students aged 6-18 years are 10.1% and 4.79%.\[[@ref10]\] Despite the importance of the problem, few interventions have been developed so far to prevent or control obesity in Iran. Hence, developing effective interventions to prevent or control obesity, especially among children, is essential. Considering the proposed frameworks to prevent obesity in the literature, it is of utmost importance to involve stakeholders in developing interventions.\[[@ref11]\] A review showed that interventions, which considered children\'s views were either effective or unclear in their effects; however, none were ineffective or harmful.\[[@ref12]\] As the first step for developing a childhood obesity prevention intervention, in a recent study stakeholders' preferences were explored,\[[@ref13]\] although children\'s preferences, as the key stakeholders, were not fully understood. Therefore, the current study was designed to fill the gap and complete our understanding about stakeholders' preferences and explore ideas, attitudes, beliefs and preferences of primary school children about obesity intervention.

METHODS {#sec1-2}
=======

Data for this study were collected through four focus-group discussions (FGDs) in two primary schools in District 6 of Tehran, a typical middle-class district, representing the city of Tehran.\[[@ref13]\] The methodology of our study was content analysis. A total of 27 grade-five primary school-students (11 boys, 16 girls), whose age ranged between 10.6 and 11.6 years, participated in the study. All boys were obese (≥97^th^ centile of body mass index \[BMI\] for age, World Health Organization\[[@ref14]\]). Most of the girls were also overweight or obese (≥85^th^ centile of BMI for age, World Health Organization\[[@ref14]\]), except for four (two were \>75^th^, one was \>50^th^ and one was in the 15^th^ centile of BMI for age, World Health Organization\[[@ref14]\]). We also invited normal weight students to participate in the FDGs assuming that participation of normal weight students in the study may decrease stigmatization of obese children.

We asked the school staff to invite the children who were apparently overweight or obese and volunteered for participation in the study. In one FGD, the researcher herself selected the participants from a group of students who were eager to take part in the study. The school staff assured us about satisfaction of the students' parents for participation of their children in the study. We informed the children about general objectives of the study and explained that we expected them to express their ideas and views about the objectives before initiation of the discussions. All participants were completely satisfied to take part in the study and stated it verbally. To avoid stigmatization, the participants were not informed of the reason for their selection. They knew their voices were being recorded. They were also assured that their names and dialog would not be revealed to anybody.

The study protocol was approved by the Institutional Review Board of Tehran University of Medical Sciences, which follows the Helsinki Declaration.\[[@ref15]\]

A questionnaire was developed by the authors after a review of literature and consultation with experts and qualitative researchers. It included eight main questions.

The research team consisted of a moderator and a note-taker with a M.Sc. in the nutrition. The person selected as the moderator was a female Ph.D. student with experience in qualitative studies and working with children. She was a good listener, flexible, open-minded, and able to establish a rapport with the children and encourage them to talk freely. The note-taker was swift and accurate in writing, with experience in note-taking in interviews and FGDs. Each FGD was held with five to ten participants and each session lasted for 22-55 min. The participants sat circularly so that they could see, listen and interact with each other in the discussion. The moderator conducted the FGDs based on the questionnaire guide. All FGDs were held in the schools (the library or a classroom) and were transcribed and taped simultaneously by a digital recorder. After each session the transcriptions were completed by rereading and correcting inaccuracies according to the actual tape recording. Data collection continued until reaching saturation, which means when no new ideas or comments arose from the discussion.

Trustworthiness {#sec2-1}
---------------

To ensure that the moderators understood participants' responses, the ideas delivered were checked during, and at the end of, each session. All sessions were kept private and in the absence of school staff.

Analysis and interpretation {#sec2-2}
---------------------------

The analysis was conducted manually. To develop themes, the contents of all notes were read and re-read several times, followed by organizing based on the main objectives (coding), and creating themes and subthemes. Finally, three main categories and nine themes emerged.

RESULTS {#sec1-3}
=======

Description of obesity {#sec2-3}
----------------------

All the students' deprecated obesity and they stated that they disliked it. They described obesity as "excess fat mass," "big body," "overeating," "overweight," "excess body weight" and "glutting." They believed obesity was an awkward condition that causes people to be "lazy," "ugly" and "heavy." A boy said: "Beautiful clothes become tight for us (fat children)." Some of them mentioned obesity as a disease, whereas some considered it as a cause of other diseases, stunting, a short life, or deprivation. A girl said: "Fat accumulates in the body and becomes fat glands which cause cancer or other diseases," and a boy said: "They (his classmates) do not let us participate in the games, which need running." In their opinion, obesity was a barrier for physical activity and alacrity, routine activities, appearance in the society, speaking in front of others, and progress (in life). They also stated that people make fun of obese children and obese children get upset easily. A boy said: "The adults expect a fat child to work more (because they think he is strong)."

Causes and/or prevention of obesity {#sec2-4}
-----------------------------------

In general, factors such as "overeating, eating avidly, eating energy-dense foods, oversleeping, sitting in front of TV and computer, inactivity, and genetic predisposition" were among causes of obesity mentioned by the students. A girl said: "If we eat while we are not hungry or if others force us to eat while we are not hungry, we will get fat." The students also listed some factors as preventing factors for obesity, including "exercise and activity; decreasing food consumption; increasing fruits and vegetables consumption; abstaining from eating high-calorie foods (such as rice, bread and yogurt); abstaining from eating rice and yogurt for dinner; abstaining from eating rice and bread; limiting the time of TV viewing and sleeping; eating a light dinner and a larger lunch; going on a diet; visiting a dietician; and a strong will." Some believed watching TV (programs) can prevent obesity. A boy said: "Appropriate foods for obesity prevention are (those in) the food pyramid. (we should) eat more bread, cereals and vegetables, but less meats and fast foods." [Table 1](#T1){ref-type="table"} illustrates the main categories, themes and subthemes related to barriers of losing weight and children\'s attitudes towards, and preferences for, an obesity prevention intervention.
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Barriers for losing weight {#sec2-5}
--------------------------

The students' views toward barriers for losing weight are categorized into three main topics: Environmental, psychological, and physiological barriers.

Environmental barriers {#sec2-6}
----------------------

The participants stated that limitation of exercise in the school is an obstacle for being active and energetic. They also added that passing by a delicatessen, which served tempting foods makes it very hard to stick to a diet. A girl said: "When we exercise or run in the street we get embarrassed." Being at a party, a family/friends gathering, etc., and temptation by classmates who persuade them to eat were other environmental barriers.

Psychological barriers {#sec2-7}
----------------------

The findings indicated that in the students' opinions the strongest barrier to weight loss was being ridiculed by others. For example a boy said: "My teacher made fun of me and I got embarrassed." The students stated that the way people look at them, and the words they use when talking to them, imply that "you are a child; you cannot," which made them hopeless. An obese girl said: "When my friend offers me some foods and I say that I cannot eat, my friend scorns and makes fun of me." Some also mentioned that abstaining from eating what they like, quitting of habits, resisting hunger, or being physically active for a long time, are difficult for them. "Wanting to lose weight quickly" was as another obstacle for losing weight.

Physiological barriers {#sec2-8}
----------------------

The students identified some physiological conditions in which losing weight is hard for them. They mentioned that when they first start to decrease their food intake and increase physical activity they would have stomachache. A girl said: "Our faces get distorted (after losing weight)." Others reported that reducing the size of a big stomach (resulting from overeating) and cracking of skin are side effects of weight loss. A girl said: "When we eat, we gain weight very easily, but we lose weight with much more difficulty." Another said: "It is hard to make our stomach small after it becomes large and we cannot get thin anymore."

Components of an appropriate intervention {#sec2-9}
-----------------------------------------

The students welcomed the idea of developing and implementing a program to prevent or control childhood obesity. Their attitudes toward the intervention were diverse and mixed, and a definite pattern did not emerge from the FGDs. We have categorized their ideas about components of an appropriate intervention to prevent or control childhood obesity into a few main groups as follows.

Nutrition improvement {#sec2-10}
---------------------

The students stated that nutrition improvement was a basic component of any intervention. They made a few suggestions: Necessity of planning a dietary program (for obese children), holding festivals of dietetic foods, and providing healthy snacks or meals in schools. A boy said: "In my idea if we eat (whatever we like) and then exercise (to burn it)... is not effective; we should also know what we are eating. I mean we should eat foods which are low in fat. We should eat more fruits and vegetables."

Physical activity improvement {#sec2-11}
-----------------------------

The students believed that many changes/measures are needed to provide a suitable environment for regular physical activity: Playing games involving much movement; possibility of running in schoolyards; availability of adequate sports grounds and facilities and clubs in schools; diversity in school sports; changing the current atmosphere of schools from soccer-oriented to other sports, such as basketball and swimming; hiring a coach; reducing sedentary activities, such as using a computer and TV viewing. A boy said: "If we eat little, not little but enough (food), and then exercise according to a program, and do all of our work ourselves, we never get fat."

Social support {#sec2-12}
--------------

In the students' opinion some environmental factors needed to be altered to facilitate losing weight. They proposed "keeping fast foods away from the kids, supervision of restaurants, removing or reforming school canteens, and cooperation of all schools to provide a suitable sporting area for all of the students." A boy said: "There should be supervision on restaurants and so that they would not serve foods that are rich in fat, but rather olive oil."

Education/Strategies of education {#sec2-13}
---------------------------------

The students mentioned education/increased awareness as the main component of the intervention. They suggested changing the curricula of schools (based on objectives of intervention), educating in an effective manner (giving examples by the instructor, kindly and calmly) and going on field trips. A girl implied that she did not like the educator stand beside the board, write something on it and tell the students to memorize it. There was no agreement as to who should be the educator; some agreed and some disagreed to their teachers to be the educator. A girl said: "We'd like to learn something, which increases our knowledge of nutrition, (we prefer) to be taught in a way, which would help us correct our behavior, not just talking."

Deliverer of the intervention {#sec2-14}
-----------------------------

The students suggested the following individuals to be deliverers of an intervention: Parents, classmates, friends, family, and relatives, school staff, teachers, researchers who work on obesity, students, nutritionist with parents, and benefactors. Some students did not like their own teachers to be deliverers of an intervention. The participants described the ideal deliverer as a person who would not use force, was neither too intimate nor distant, somebody who is expert in his/her work. The students mentioned TV as a main deliverer of messages. They believed TV is the most popular medium among children; meanwhile they believed TV may persuade children to develop a taste for fast foods. They thought, however, that through TV they may get information on dietetic foods, dangers of obesity, disadvantages of obesity, home food preparation, and energy contents of the foods.

School canteen {#sec2-15}
--------------

Most of the students were not satisfied with their school canteens. In their opinion an ideal canteen should serve healthy foods, such as milk, fruit juice, different kinds of sandwiches, salad and vegetables. There was, however, some disagreement among them. Some of them considered some food items to be of a questionable value, such as pizza, salami and sausages. Others believed that, as they are growing, they could/should eat everything. A girl said: "Eating salami and sausages even once a month causes cancer;" another girl said: "My dietician has told me that eating one or two slices of pizza a week is not harmful." Half of them liked fruit to be served in school canteens.

Setting of the intervention {#sec2-16}
---------------------------

Most of the students believed that the intervention should be implemented in different locations, such as school, home, on the streets, sports clubs, and parks. Half of them were in favor of school as a favorite setting for intervention because, in their opinion, since all of their classmates were losing weight, sticking a diet would be easier. Others preferred other locations: School and home, home, an institution or park specifically for obese people, parks, and sports clubs. A girl said: "A place that has a specific park for fat people (children) is good for intervention."

Other suggestions {#sec2-17}
-----------------

The students had also some other suggestions for the intervention. They liked the intervention not to be obligatory, rather encouraging (for example through giving gifts/prizes, having contests, etc.); be more of an applied nature; involve parents; combine diet with exercise; not to be boring (for example, be combined with games); and finally, involve the children themselves in changing the environment.

DISCUSSION {#sec1-4}
==========

To the best of our knowledge, this is the first qualitative study on a childhood obesity prevention intervention in Iran, which explores the attitudes and preferences of the key stakeholders, namely, children about the different aspects of the problem. Based on the findings, the general attitude of the children toward obesity is negative. Considering that almost all of them were overweight or obese, their description of obesity may somehow reflect their experiences with the issue. They described obese people with degrading words like "lazy" or "ugly" and stated that obese children are excluded from recreational activities. In a previous study, adults described their experiences with childhood obesity in which they expressed how they were isolated and discriminated.\[[@ref16]\] They also pointed to exclusion from social activities of obese persons, which to some extent originated from poor self-esteem so common in obese children and also evident from findings of the current study and other studies.\[[@ref17]\] The children stated that others made fun of obese people, expressing stigmatization of obese people, a fact which is well documented by several other studies.\[[@ref16][@ref18][@ref19][@ref20]\]

The general knowledge of the students on obesity, its causes and prevention was satisfactory. On the whole they were aware of obesogenic foods and behaviors. For example, one of the children explained the food pyramid, though not quite well. Considering that almost all the children were overweight or obese, their awareness of the nutritional/health value of foods and energy expenditure of different activities indicates a "gap" between their knowledge and practice. Such a consistency was also found in another study in which, despite having good information on healthy foods and activities, children reported eating unhealthy foods and sedentary behaviors.\[[@ref21]\]

Children mentioned some situations in which control of eating was hard for them. In a study children admitted that in their opinion junk foods tasted good and were irresistible.\[[@ref21]\] When exposed to tempting foods in different situations such as in school canteens or at parties, some children would find it very difficult to refuse to eat; such children need to be supported and guided. The children considered lack of an appropriate sports ground for sports and games in schools to be a barrier for physical activity. Other studies confirm this. Other barriers mentioned by the children included air pollution, unsafe roads for cycling, lack of sidewalks, the traffic, lack of recreation-stimulating neighborhood, lack of household facilities and equipment, and general safety concerns.\[[@ref21][@ref22]\] The situation is similar in our society; attempts to create a facilitating environment are certainly needed.

Another barrier was reported by a child who confessed she gets embarrassed when she runs on the street. The statement shows the culture of our society, which acts as an obstacle and needs modification.

The most frequent barrier mentioned for weight loss was humiliation by others. However, in some of other studies this was in fact found to be an incentive or one of the main reasons for wanting to lose weight.\[[@ref16][@ref18]\] Interestingly, results of the current study showed that teachers were among people who children claimed had made fun of them. In a previous study, health professionals had ridiculed obese children and/or adults.\[[@ref16]\]

In a study on food items served in school canteens, children stated that the situation was not satisfactory.\[[@ref23]\] A major intervention component suggested by the children was careful control over the canteen food items and preparation in schools. From the FGDs it was implied that the children are bored of the traditional forms of education and that mere dictating of scientific facts was not enough for them. A review showed that children do not believe health messages to be personally relevant to them or credible.\[[@ref12]\] They preferred a program which would be fun, diverse and not obligatory, which is somehow in agreement with findings of a previous study.\[[@ref24]\] In another study\[[@ref25]\] stakeholders expressed that childhood obesity treatment should incorporate physical activity, nutritional and psychological components and be delivered in familiar environments to recipients.

In a recent study in Iran, views of parents and school staff about development of an obesity prevention intervention were explored.\[[@ref13]\] Overall findings were in agreement with the results of FGDs in the current study, although the children\'s ideas were expressed in their own language. For example, both groups of stakeholders, children and adults, believed provision of healthy foods are an essential component of an intervention. In this regard, the children simply mentioned that healthy foods should be provided, but adult stakeholders proposed some measures at the policy level, e.g., mandatory labeling and reasonable prices for healthy foods. In addition, psychological barriers for losing weight were more highlighted in the children\'s FGDs in the current study.

We can consider children\'s suggestions from another point of view. If we combine their suggestions to construct their proposed intervention, a multi-component intervention will result. Apart from the setting, the main parts of the intervention will include improvement of nutrition and physical activity, social support and education. Interventions with such a design, although rare, have been found to be effective.\[[@ref26][@ref27]\] Since such an intervention will involve different sectors, it will be costly. Another point is human resources. Such an intensive study will demand trained staff which, in turn, will elevate costs. However, we found no cost-effectiveness study on this issue specifically, but it is documented that weight-managed programs for childhood obesity, either hospital- or community-based, and even with moderate effectiveness, are cost-effective and cost-beneficial in the long run.\[[@ref28][@ref29]\] Social support is another element suggested by the children for an intervention. An environment which supports the availability of healthy foods at home and school, the availability of equipment and space to allow physical activity at home and school, neighborhood access to physical activity facilities, and neighborhood safety are examples of social support.\[[@ref30]\] Although, the children favored schools as an ideal setting for intervention, in Iran most of successful interventions for prevention or control of childhood obesity are clinic- or hospital-based\[[@ref31][@ref32][@ref33][@ref34][@ref35]\] which, would, probably, imply that working in a school setting must be difficult.

This study reflects beliefs and ideas of school children in District 6 of Tehran. The schools, as mentioned before, were located in a middle-class region. Therefore, the results can be generalized at least to some other areas of Tehran and other similar cities in the country. However, the study was conducted in state schools, so the conclusion may not necessarily be generalizable to private schools.

CONCLUSIONS {#sec1-5}
===========

The children explained their views on an appropriate intervention, which interestingly, were in agreement with adult stakeholders' views. They proposed a multi-component approach for development of an intervention. The study in turn provides valuable information for researchers to develop effective interventions. The findings also help researchers to persuade policy-makers to devise and implement such interventions. Regarding the barriers mentioned to weight loss by the children, attempts should be made to change attitude of the community toward obesity, especially childhood obesity. As weight losing is a time-consuming and difficult process, obese children must be supported against community humiliation. It should be noted that community means all strata, including peers, families, school staff and health practitioners, and is not limited to lay people.
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